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A portable contactless object featuring one or several 
contactless peripheral devices 

Technical field: 

The present invention relates to portable objects and more 
particularly to a contactless portable object featuring at least 
one peripheral which does not have ohmic contact with the main 
chip . 



Background art: 

Portable objects, such as contactless smart cards, are 
currently widely used in numerous applications. It generally 
entails ISO format cards which are coupled to readers, through 
which they are remotely enrgized, that is, by which they receive 
energy in the form of a magnetic field and with which they 
communicate. In public transport sectors, such means have also be 
implemented in the form of ISO cards or in a smaller format such as 
tickets. Users present the subscription cards in front of readers 
in order to gain access to public transport. The communication 
which is established between the card and the reader enables user 
recognition and the cost of the trip to be deducted from the user's 
account . 

These means have also been developed as a means of payment. 
This is the case, for example, of the electronic wallet. The 
latter can be used to pay for small purchases in shops. It 



consists of a smart card. This card is credited in a specialized 
distributor. The user may thus use it to pay for purchases by 
presenting it in front of a reader. The communication established 
between the card and the reader debits the sum corresponding to the 
purchase . 

Many companies has also developed identification means for 
their personnel using contactless smart cards. Passing the card in 
front of a reader allows the cardholder to be identified, and then 
to be granted or denied access to a controlled access zone. The 
same card can also be used by employees to "punch in". 

The increasing use of smart card technology has given rise to 
new needs . 

s The first of these needs is the possibility to be able to read 

Rj the information directly on the contactless portable object. The 

Up user wants to be able to consult the information contained in the 
iy smart card without having to place the card in the field of a 

reader, and then read the information directly on the reader's 
display screen. This problem is encountered, for example, when 
using the electronic wallet. The user can only consult the balance 
20 when he/she transfers money to the card or when making a 
transaction, that is when power is supplied to the card when it is 
placed in the magnetic . field emitted by the reader. 
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A means for eliminating these drawbacks is available on the 
market. This means is a case designed for electronic wallet cards 
which features a display screen allowing the user to consult the 
card balance at all times. By inserting the latter into the case, 
5 contact is made between the card's chip and that of the case. The 
communication established via the contact results in the balance 
being displayed on the case's display screen. This technology, 
however, presents several drawbacks. The first of these 
inconveniences is that the case requires an internal power source 
£B allowing the case and the communication between the card and the 
case to function. This power source is generally a battery. This 
battery must thus be changed regularly when depleted. The second 
drawback resides in the fact that the case only accepts cards that 
fy are specifically configured to operate with it. As such, several 
|f1> cards cannot be used with it. 

b 

ffj A second need is the possibility to use the same card for 

several applications. One can imagine that just one card could 
communicate with different readers. As such, a card may be 
designed to operate with different systems. Indeed, a credit card 

20 operating in automatic teller machines may be used as an electronic 
wallet. In the same respect, a contactless transport card may be 
used for purchases of small amounts. The same card thus becomes an 
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accessory capable of being used on a daily basis in several 
different applications . 

A third need may be to incorporate a small keyboard onto the 
contactless smart card enabling data to be entered during a 
transaction between the card and a terminal. Such a keyboard would 
be placed on the body of the smart card. 

The cards currently available on the market feature only one 
main chip enabling them to communicate with only one type of 
system. 

Furthermore, these secondary functions require an energy 
source to operate when the card is in the magnetic field emitted by 
the reader with which it communicates. 

Finally, the use of peripherals to perform these functions may 
lead to interference in the main chip's operation and particularly 
during communication between the latter and its associated reader. 

Disclosure of the invention: 

The purpose of the invention is to mitigate these drawbacks by 
supplying a portable object having several independent functions 
which are able to communicate with several different systems, owing 
to one or more independent peripherals, these peripherals only 
requiring a small amount of energy to operate and having only a 
slight influence on the operation of the main chip. 



The present invention concerns a contactless portable object 
featuring a main chip and a main antenna enabling communication 
between the chip and the reader associated with the portable 
contactless object. This portable contactless object also features 
5 at least one contactless peripheral device, having a function 
different than that of the main chip not connected by ohmic contact 
to the latter and requiring only a small amount of energy to 
operate . 

According to a specific embodiment, the invention concerns a 
fl contactless smart card featuring a secondary chip independent from 

*L S the main chip and communicating with a reader different than that 

*? 

^ of the main chip. 

ff\i 
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fti Brief description of the figures: 

0TB The purposes, objects and characteristics of the invention 

o 

ry will become more apparent from the following description when taken 
in conjunction with the accompanying drawings in which: 

FIG* 1 represents a contactless portable object featuring a 
plurality of peripheral devices. 
20 FIG. 2 represents a contactless portable object featuring a 

secondary chip and a display device. 

FIG. 3 represents the electrical schematic diagram of a 
contactless smart card. 
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FIG. 4 represents the circuit diagram of a peripheral device. 

Detailed description of the invention: 

Figure 1 represents an ISO format contactless smart card. The 
card 10 includes a main chip 12. This chip dialogs with a reader 
through a main antenna 14. When the card is placed in the magnetic 
field generated by the reader, electromagnetic coupling occurs 
between the chip 12 and the reader. Then, the data and the energy 
transit between the chip and the reader by means of their 
respective antenna. The main antenna 14 consists of spires of 
increasing circumferences. Both ends of this antenna are connected 
to the chip 12. The smart card 10 also includes two peripheral 
devices 16 and 18. These peripheral devices may be of the same 
type or of different types. They are connected electrically to the 
main chip and are independent of one another. According to other 
embodiments, the card may feature one single peripheral device or 
more than two, depending on requirements. 

Figure 2 represents an example of an ISO format smart card 
featuring two peripherals of different nature. The smart card 20 
includes a main chip 22 connected to a main antenna 24. This card 
also includes a secondary chip 26 connected to a flat coil 28. It 
also features a peripheral display device consisting of a chip (not 
visible) , a screen 30 and a flat coil 32 enabling the peripheral 



display device to receive the data and energy sent by the reader or 
the main chip. 

The size of the flat coil varies according to the specific 
characteristics of the peripheral to which it is connected. It can 
thus be seen that flat coil 28 is smaller in size than flat coil 
32. Furthermore, the size also depends on the specific 
characteristics of the card with which the peripheral operates. 
Regardless of the peripheral, it can be noted that there is no 
direct electrical wire connection neither with the main chip 22, or 
with its antenna 24. 

Figure 3 represents the electrical diagram of a contactless 
smart card 34. The card's electrical circuit includes the main 
antenna 36 or coupling antenna, at least one capacitor 38 and 
several resistors, including at least one resistor 40, and one 
electronic switch 42. The role of capacitor 40 is to supply a 
tuning capacitor enabling the contactless smart card to resonate 
with the reader when it is placed in the magnetic field produced by 
the latter. The frequency at which resonance occurs, that is the 
frequency at which the smart card's circuit and the reader are 
tuned, is equal to 13.56 Megahertz (MHz) in accordance with current 
standards. The resistor 40 may be switched by an electronic switch 
42 inside the chip, in order to generate a retromodulation 
subcarrier frequency between the smart card and the reader. 



According to a specific example which corresponds to current 
standards, the value of the retromodulation subcarrier frequency is 
847 Kilohertz (kHz) . This retromodulation subcarrier frequency 
enables the smart card to send information to the reader. 

Figure 4 represents the electrical diagram of a peripheral 
device 44. The latter features a flat coil 46, several resistors 
modeling the loads, including a resistor 48 and an electronic 
switch 50. The circuit of the peripheral device 44 does not have 
a tuning capacitor. It thus cannot operate as a standalone device 
with a useable yield from the energy transmitted by the reader. It 
must thus use the overvoltage associated with the tuning between 
the contactless smart card and its reader, through coupling with 
the main antenna circuit. The principle is thus to use the 
contactless smart card's tuned main circuit as a transformer 
primary. The flat coil 46 of the peripheral device thus forms the 
secondary of this transformer and receives the energy and the data 
through electromagnetic coupling. The resistor 48, switched by 50, 
allows the impedance of the circuit to be modified in order to 
generate a retromodulation subcarrier frequency. Actually, 
according to a specific operating mode, the impedance of the 
peripheral device can be varied in order to transmit a response to 
the reader by retromodulation. 
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As with all transformers / the impedance presented by the 
peripheral device's electronics can be compared to the impedance 
presented from the chip on the main antenna of the contactless 
card, on the basis of a coupling mutual surge impedance m between 
5 the main antenna and the flat coil, and the ratio nl/n2, nl being 
the number of turns of the contactless card's main antenna and n2 
being the number of turns of the antenna of the peripheral device. 

If the peripheral device has a strong impedance and a very 
weak parasite capacitance upstream of the rectifier, it may be 
Hi erergized when the contactless card is within the reader's magnetic 
4; field without significantly downgrading the latter f s operation. 

s j it 

rt According to an operating mode of the peripheral device, the 

£0 

latter exploits the data supplied by the contactless card's chip in 
ry the form of a specific instruction emitted by the main antenna. 
iffS This instruction is generated once the transaction between the 
RJ contactless card and the reader is accomplished. 

According to another operating mode of said peripheral device, 
the latter can exploit data emitted by the reader simultaneously 
with the energy and transmitted in amplitude modulation to the 
20 contactless card, then emitted by the card's main antenna. 

According to a specific embodiment, the circuit of the 
peripheral device features a capacitor contributing to the overall 
tuning. This capacitor may accumulate with the tuning capacitor of 
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the main chip to provide a global coupling capacity enabling the 
circuits of the main chip, the peripheral device and the reader to 
be tuned to the working frequency of the reader. If several 
peripheral devices are placed on the contactless smart card, the 
capacities of the peripheral devices and the main chip accumulate 
to supply the global tuning capacity. The tuning capacitor of the 
peripheral is generally weaker than that of the main chip such that 
75% of the overall capacity is distributed to the capacitor of the 
main chip and 25% to the capacitor of the peripheral device. The 
global tuning capacity also depends on the coupling mutual and is 
associated with the number of turns of the main antenna and the 
antennas of the peripheral devices. 

The peripheral device can operate with the same reader as the 
main chip at a frequency identical to that of the main chip. 

The peripheral device can operate with a reader specific to 
the same frequency as that of the main chip.. 

In order to obtain a global coupling frequency of 13.56 MHz, 
the natural resonant frequency of the various circuits present on 
the card is necessarily higher than the working frequency. 

According to another embodiment, the peripheral device 
presents a tuning capacitor enabling it to be coupled directly to 
a specific reader. In this case, the coupling frequency is 
different and greater than that of the main chip. 
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The peripheral devices may be of different types. According 
to an initial embodiment , this device is a secondary chip having 
its own instructions. This chip can dialog with the same reader as 
the main chip or with a specific reader. 

According to a second embodiment, the peripheral device can be 
a display device such as shown in figure 2. This device displays 
the information resulting from the dialog between the main chip and 
the reader. This display device can display the amount of money 
remaining on the contactless smart card, if the latter is an 
electronic wallet. It can also display information related to card 
operation. According to a specific embodiment, the display 
maintains an after-image which allows the user to see the 
information at all times, between two transactions. 

According to a third embodiment, the peripheral device is a 
keyboard. The keyboard is preferably a numeric keypad. This 
function can be of particular interest when the contactless smart 
card is used as an electronic wallet. Such a device can be used to 
enter the amount of money a user wants to transfer to the 
electronic wallet from a distributor. Such a keyboard may also be 
used to enter an access code. The operation of such a peripheral 
device only requires that the contactless object remain present in 
the reader's field during the input operation. 
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The peripheral device, operating without ohrnic contact, may be 
built into the contactless portable object during its fabrication; 
the flat coil of the peripheral device is thus in the same plane as 
the main antenna. 

According to another embodiment, the peripheral device may be 
attached to the portable object once it is fabricated. In this 
case, the peripheral device can be removed from the portable 
obj ect . 

In the case where the peripheral device is removable, the 
reception of data and energy by the latter can only take place near 
the portable object and when it is placed in the magnetic field 
emitted by the reader. Furthermore, in order to be able to emit a 
response via retromodulation, the peripheral device must be placed 
near the contactless portable object* 

In summary, each of the component peripheral devices is 
independent and is not connected to the main chip of the 
contactless portable object, and thus has no impact on either the 
operation of the main chip or on the operation of the other 
peripheral devices of the portable object, nor on the transactions 
which take place between the main chip, the other peripheral 
devices and their readers. In this manner, in the case where a 
peripheral device is physically separated from the contactless 
portable object, its malfunction has no impact on the functionality 
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of the other elements of the contactless portable object , whether 
it be the main chip or the other peripheral devices. The user can 
thus always use the functions of the main chip and the other 
peripheral devices located on the card. As far as the faulty 
5 device is concerned, if it is added to the contactless portable 
object, it can be changed for a new peripheral device. 
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